N, N-Dimethylformamide (DMF) was dried over and distilled from CaH 2 under an atmosphere of dry nitrogen. NaNO 3 , KNO 3 , Ba(NO 3 ) 2 , AgNO 3 ,
performed on an Agilent 1100 series HPLC system and a G1362A refractive index detector.
Polystyrene standards were used as calibration standards for GPC. THF was used as an eluent and the flow rate was 1.0 mL/min. Photoluminescence spectra were performed on a Hitachi F-4500 fluorescence spectrophotometer.
Scheme S1
WCl 6 /Ph 4 Sn 
Synthesis and Characterization

Synthesis of (5-Chloro-pent-1-ynyl)-benzene (S1)
To a 250 mL flask were added 90 mg of copper (I) iodide, 180 mg of dichlorobis(triphenylphosphine)palladium and 90 mg of triphenylphosphine, in the glove box.
Triethylamine (250 mL), 10.2 g of iodobenzene (50mmol) and 5.2 g of 5-chloro-1-pentyne (50mmol) were then injected. The resultant mixture was stirred at room temperature overnight. The solid was removed by filtration and the solvent was evaporated. The crude product was purified on a silica gel column using chloroform as eluent. Colorless oil of 1 was obtained in 89 % yield (7.9 g). 1 H NMR (300 MHz, CDCl 3 ), δ (TMS, ppm): 7.41 (d, 2H), 7.28 (m, 3H), 3.70 (t, 2H), 2.60 (t, 2H), 2.04 (m, 2H). 13 C NMR (75 MHz, CDCl 3 ), δ (TMS, ppm): 131.7, 128.5, 127.7, 123.7, 88.1, 81.4, 43.7, Supplementary Material (ESI) 
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31.5, 16.9.
Synthesis of P0
Into a baked 80-mL Schlenk tube with a stopcock in the sidearm was added 1.14 g of monomer
S1
. The tube was evacuated under vacuum and then flushed with dry nitrogen three times through the side arm. Freshly distilled toluene (16 ml) was injected into the tube to dissolve the monomer.
The catalyst solution was prepared in another tube by dissolving 127.2 mg of tungsten (VI) chloride and 137.6 mg of tetraphenyltin in 16 mL of toluene. The two tubes were aged at 60 o C for 15 min and the monomer solution was transferred to the catalyst solution using a hypodermic syringe. The reaction mixture was stirred at 60 o C for 24 hours. The resultant solution was then cooled to room temperature, diluted with 35 mL of chloroform, and added dropwise to 2500 mL of methanol through a cotton filter under stirring. The precipitate was allowed to stand overnight, which was then filtered. The polymer was washed with methanol and dried in a vacuum oven to a constant weight, shallow green powder (0.78 g, 68.4 %). M w = 15700, M w /M n = 2.27. (GPC, polystyrene calibration). IR (thin film), υ (cm -1 ): 3064 (Ar-H stretching), 2954, 2870 (CH 2 stretching). 1 H NMR (300 MHz, CDCl 3 ), δ (TMS, ppm): 0.8-2.6 (-CH 2 -), 2.6-3.4 (-CH 2 -), 6.5-7.8 (ArH). UV-Vis (Ethanol,
Synthesis of P1
P0 (89mg), imidazole (68 mg, 1.0 mmol), potassium hydroxide (140mg, 2.5mmol) were added to dry DMF (10 mL). After stirred at 80 °C for 3 days, the resultant mixture was filtered, then the filtrate was added to a dialyzer bag. The bag was immersed in distilled water (the water was changed every two hours) for several day to remove small molecules, such as imidazole (which would enter into water as its molecular weight is lower than 800). It was observed that some yellow precipitant yielded in the bag during the dialyzing process. The yellow powder was collected, and dried in a vacuum oven to a constant weight (47mg, 44.7%).
2.5-4.4 (-CH 2 -), 6.0-7.9 (ArH). EA: Found: C 73.09, H 6.620, N 9.015. UV-Vis (Ethanol, 1.06×10 -4 mol/L): λ max (nm): 302nm.
Preparation of Polymer Thin Films.
The polymers were dissolved in ethanol (concentration ~3 wt %) and the solutions were filtered through syringe filters. Polymer films were spin-coated onto glass substrates, which were cleaned by N, N-dimethyformide, acetone, distilled water and THF sequentially in ultrasonic bath before use.
Residual solvent was removed by heating the films in a vacuum oven at 40 o C. was dissolved in distilled water (10 mL) to afford 2×10 -2 mol/L aqueous solution. The stock solutions could be diluted to desired concentration with water when needed. 2, 4, 6, 8, 10, 12, 16, 20, 24, 30, 40, 50, 60 07, 0.61, 1.74, 3.66, 1.70, 3.00, 1.47, 2.88, 1.57, 5.53, 0.72, 1.57, 1.39, 1.49, 1.49 . Excitation wavelength (nm): 335. Figure S16 . Fluorescence emission spectra P1 in solid states on a glass plate before immersion in Cu 2+ aqueous solutions, after immersion in Cu 2+ aqueous solutions, and after immersion in sodium cyanide aqueous solutions(1.0×10 -2 mol/L).
Preparation of solutions.
Preparation of solutions of metal ions and anions
Preparation of polymer
